On the mechanisms of coupling in adrenaline-induced bigeminy in sensitized hearts.
The mechanism of coupling in adrenaline-induced ventricular bigeminy in sensitized hearts has been investigated in intact animals, isolated preparations, and single cardiac fibers. The electrophysiological and cardiovascular dynamic changes during the development of fixed interval coupling strongly indicate that the coupled beats result from stretch of subsidiary pacemaker fibers in the specialized ventricular conduction system, induced by the mechanical response to the normally conducted sinus impulse. The resulting intraventricular pressure elicits an extrasystole when a certain critical end systolic pressure for a particular animal is reached. The interval between the normal and premature ventricular beat decreases progressively as the intraventricular pressure rises, as a result of the combined action of adrenaline and postextrasystolic potentiation. The onset of ventricular bigeminy is preceded by a shift in the pacemaker site to the A-V junctional area, due to a differential effect of the anesthetic-adrenaline combination on fibers of the S-A node and those in the junctional area. The degree of prematurity of the coupled beat shows an inverse linear relationship to the intraventricular pressure of the initiating beat at the end of systole. The premature QRS complex occurs after a period of mechano-electrical latency, the duration of which is directly related to this pressure.